イッチ キョクメン ノ MARCUS ヘンカン ニツイテ ブブン タヨウタイ ノ ビブン キカガク ノ シンカ by 佐々木, 武
Title一致曲面のMarcus変換について (部分多様体の微分幾何学の深化)
Author(s)佐々木, 武












$(x, y)$ $z,$ $1$ $w$
$z(x, y)$ $w(x, y)$ $\overline{zw}$ Mar-











2. 1 Marcus 6
3 7
1






5.1 Case 1: (3.2) 4 (3.4) 2
10
5.2 Case2:(3.2) 2 2 11
5.2.1 $\varphi=1$ $\psi=e^{-2(kx+y/k)}$ 11
5.2.2 $\varphi=1$ $\psi=\psi_{1}=e^{kx+y/k}\cos(\sqrt{3}kx+\sqrt{3}y/k)$
12
5.2.3 $\varphi=\psi_{1}$ $\psi=\psi_{2}$ 12
5.3 13
5.4 Case 3: (3.2) 2 14
5.5 Case 4: (3.2) 3 15
1
2 3
$(x, y)arrow z(x, y)\in P^{3}$
$z(x, y)$ $C^{4}$ ( $R^{4}$ )
( ) $z,$ $z_{x},$ $z_{y},$ $z_{xy}$
2 $z_{xx}$ $z_{yy}$ 4
:
$z_{xx}=lz_{xy}+az_{x}+bz_{y}+pz, z_{yy}=mz_{xy}+cz_{x}+dz_{y}+qz$ . (1.1)











1. $z_{xx}=0,$ $z_{yy}=0$ : 1, $x,$ $y,$ $xy$ .
$z(x, y)=[1, x, y, xy]$ ;
2. $z_{xx}=-2z_{y}+3z$ , Zyy $=-2z_{x}+3z$ :
$z^{1}=e^{-3x-3y},$ $z^{2}=e^{x+y},$ $z^{3}=(x-y)e^{x+y},$ $z^{4}=(2(x-y)^{2}-(x+y))e^{x+y}$
$x=u/4,$ $y=v/4$ $X=z_{2}/z_{1}=e^{u+v},$ $Y=4z_{3}/z_{1}=$
$(u-v)e^{u+v},$ $Z=4z_{4}/z_{1}=((u-v)^{2}/2-(u+v))e^{u+v}$
































$\mu,$ $A,$ $B$ $w(x, y)$
$z(x, y)$ $z(x, y)$
$w(x, y)$ $\overline{z(x,y)w(x,y)}$
$z(x, y)$ 2 $w(x, y)$
2 ( $z$ $w$
) Weingarten






1. $\lambda(\neq\pm 1)$ (1.3) 2 $\varphi,$ $\psi$




$w_{xx}=\overline{\theta}_{x}w_{x}+bw_{y}+\overline{p}w, w_{yy}=\overline{c}w_{x}+\overline{\theta}_{y}w_{y}+\overline{q}w$ , (2.1)
$\overline{b}$
$=$ $-b- \frac{B}{A}(\log N)_{x},$ $\overline{c}=$ $-c- \frac{A}{B}(\log N)_{y},$
$\overline{p}$
$=p+b_{y}+ \frac{\Lambda}{2A}(\log N)_{x},$ $\overline{q}=$ $q+c_{x}- \frac{\Lambda}{2B}(\log N)_{y},$
(2.2)
A $=$ $-A_{x}+B_{y},$
$N$ $=$ $2(\mathcal{M}-\mathcal{L})$ , $\overline{\theta}=\log N,$









\S 10, \S 13]














$\triangle\neq 0$ $(\alpha_{i}, \beta_{i}),$ $i=1,$ $\cdots 4$ , 4
$z_{i}=e^{\alpha_{i}x+\beta_{i}y}$
$(z_{1}, z_{2}, z_{3}, z_{4})$ $(X, Y, Z)$






$X(Y^{2}+Z^{2})=1,$ $Z=(a\log X+b\log Y)$ , $\log X=Y^{2}/2-Z$
(1.2)
$u_{xx}=-2 \lambda u_{y}-c_{1}u, u_{yy}=-\frac{2}{\lambda}u_{x}-c_{2}u$. (3.3)
$u=e^{\alpha x+\beta y}$





















Proposition 4.1. (3.1) $z$ (4.1) Marcus
$v$
(3.4) $(\alpha, \beta)$
$\varphi={\rm Re}(e^{\alpha x+\beta y}) , \psi={\rm Im}(e^{\alpha x+\beta y})$, (4.2)
$\alpha=a_{1}+ia_{2},$ $\beta=b_{1}+ib_{2}$ (3.4) $\lambda b_{2}=-a_{1}a_{2}$















5.1 Case 1: (3.2) 4 (3.4) 2
$z_{i}=e^{p_{i}x+q_{i}y}(1\leq i\leq 4)$ $\varphi=e^{\alpha_{1}x+\beta_{1}y},$ $\psi=e^{\alpha x+\beta_{2}y}2$
$z=[z_{1}, z_{2}, z_{3}, z_{4}],$
$z_{x}=[p_{1}z_{1}, p_{2}z_{2}, p_{3}z_{3}, p_{4}z_{4}],$
$z_{y}=[q_{1^{Z}1}, q_{2^{Z}2}, q_{3}z_{3}, q_{4}z_{4}],$
$U^{-1}w=[(k_{1}+p_{1}k_{2}+k_{3}q_{1})z_{1}, (k_{1}+p_{2}k_{2}+k_{3}q_{2})z_{2}, \ldots]$ ;
$k_{1} = (\lambda+1)(\alpha_{2}\beta_{1}-\alpha_{1}\beta_{2})+(\lambda-1)(\alpha_{1}\beta_{1}-\alpha_{2}\beta_{2})$ ,
$k_{2} = -2\lambda(\beta_{1}-\beta_{2})$ ,
$k_{3} = 2 (\alpha_{1}-\alpha_{2})$ ,
$U = e^{(\alpha+\alpha)x+(\beta_{1}+\beta_{2})y}12.$
$\{X=Y^{a}Z^{b}\}\ni zarrow w\in$ {$X=$ const. $Y^{a}Z^{b}$ }.




5.2 Case 2:(3.2) 2 2
$c_{1}=c_{2}=0$ (3.2) $(0,0)$ ,
$(-2, -2),$ $(-2\omega, -2\omega^{2}),$ $(-2\omega^{2}, -2\omega)(\omega=-1/2+\sqrt{3}/2i)$
$z=[1, X, Y, Z],$
$X=e^{-2(x+y)}, Y=e^{(x+y)}\cos\sqrt{3}(x-y), Z=e^{(x+y)}\sin\sqrt{3}(x-y)$ ,
$z_{x}=[0, -2X, Y-\sqrt{3}Z, Z+\sqrt{3}Y],$
$z_{y}=[0, -2X, Y+\sqrt{3}Z, Z-\sqrt{3}Y].$




$\frac{1}{4\psi}w=[1-k^{3}, cX, aY-bZ, bY+aZ],$
$c=1-k^{3}-2k^{2}-2k,$ $a=1-k^{3}+k^{2}+k,$ $b=\sqrt{3}(k^{2}-k)$ .
$w$
$w=[1, P, Q, R]$ ;
$P(Q^{2}+R^{2})=(1-k^{3})^{-3_{\mathcal{C}}}(a^{2}+b^{2})X(Y^{2}+Z^{2})=(1-k^{3})^{-3}c(a^{2}+b^{2})$
$\{X(Y^{2}+Z^{2})=1\}\ni zarrow w\in\{X(Y^{2}+Z^{2})=$ const. $\}.$








$A=k^{2}(\psi_{1}-\sqrt{3}\psi_{2})$ , $B=-k(\psi_{1}+\sqrt{3}\psi_{2})$ , $\mu=-4(\lambda-1)\psi_{1}.$
$w=[-4(\lambda-1)\psi_{1}, (a\psi_{1}+b\psi_{2})X, cY-dZ, dY+cZ],$
$a=4(k-k^{3}+1-k^{2}) , b=4\sqrt{3}(k+k^{2})$ ,
$c=-4(k^{3}-1)\psi_{1}+2k^{2}(\psi_{1}-\sqrt{3}\psi_{2})-2k(\psi_{1}+\sqrt{3}\psi_{2})$ ,
$d=2\sqrt{3}k^{2}(\psi_{1}-\sqrt{3}\psi_{2})+2\sqrt{3}k(\psi_{1}+\sqrt{3}\psi_{2})$ .









$w=[1, P, Q, R]$
$P(Q^{2}+R^{2})=(k^{3}+1)^{-3}(k^{3}+2k^{2}+2k+1)((-k^{3}+k^{2}+k-1)^{2}+3(k^{2}-k)^{2})=$ const.
(5.2.1)









$a=2^{2/3}-1-\sqrt{3}\dot{2}^{2/3}i=0.58\cdots$ –i2.74 . . . ,
$b=(1+2^{2/3}+2^{4/3})/3+(2^{4/3}-2^{2/3})i/\sqrt{3}=1.70\cdots+i0.538\ldots$
5.4 Case 3: (3.2) 2
(3.2)
$z_{1}=e^{\alpha_{1}x+\beta_{1}y},$ $z_{2}=e^{\alpha x+\beta_{2}y}2,$ $z_{3}=e^{\alpha x+\beta y},$ $z_{4}=(x-\alpha y)e^{\alpha x+\beta y}$
$\alpha_{1}=-\alpha+2\sqrt{1}/\alpha, \alpha_{2}=-\alpha-2\sqrt{1}/\alpha.$







$\psi$ $\varphi=e^{px+qy}$ $\psi=e^{rx+sy}$ $\varphi=e^{px+qy}\cos(rx+$
$sy)$ $\psi=e^{px+qy}\sin(rx+sy)$ \S 5.1, \S 5.2.3
$A=aU,$ $B=bU,$ $\mu=2cU$ ; $U=\varphi\psi$ or $U=\varphi^{2}+\psi^{2},$
$a,$ $b,$ $c$
$z_{x} = [\alpha_{1}z_{1}, \alpha_{2}z_{2}, \alpha z_{3}, z_{3}+\alpha z_{4}],$
$Z_{y} = [\beta_{1}z_{1}, \beta_{2}z_{2}, \beta z_{3}, -\alpha z_{3}+\beta z_{4}].$
$w=2U(cz+az_{x}+bz_{y})$
$[(c+a\alpha_{1}+b\beta_{1})z_{1}, (c+a\alpha_{2}+b\beta_{2})z_{2}, (c+a\alpha+b\beta_{2})z_{3}, (a-b\alpha)z_{3}+(c+a\alpha+b\beta)z_{4}],$
$z$
$\{\frac{Z}{Y}=p\log X+q\log Y\}\ni zarrow w\in\{\frac{Z}{Y}=p\log X+q\log Y\}$
$(c_{1}, c_{2})=(1,1)$ $(c_{1}, c_{2})=(-5, -17/4)$
;












$Z_{y}=[-3z_{1}, z_{2}, -z_{2}+z_{3}, -4z_{3}-z_{2}+z_{4}]$
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